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INTENDED LEARNING OBJECTIVES (ILO® 


1. Describe the site, size, shape, coverings, 
relations and surface anatomy of right and 
left kidneys. 

2. Identify arrangement of structures in the 
hilum of kidney. 

3. Discuss blood supply, renal vascular 
segments, lymphatic drainage and nerve 
supply of the kidney. 


Lecture Plan €) 


1, Part 1 (5 min) Introduction 
2. Part 2 (40 min) Main lecture 


3. Part 3 (5 min) Summary 
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Key Points © 


1. Kidneys; site, size, shape, coverings, 
relations and surface anatomy of right and 
left kidneys 

2. Arrangement of structures in the hilum of 
kidney 

3. Blood supply, renal vascular segments, 
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The Urinary System 


" The urinary Bids 
system is 
responsible for 
elimination of 
waste products 
of the body 


* The urinary 
system is formed 
of: 

- 2 kidneys 
- 2 ureters 
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Ureter 


Bladder 


Urethra 


The Kidney 


inferior vana cava Esophagus 


Right suprarenal gland Left suprarenal gland 


Diaphragm Left kidney 


Right kidney 
Abdominal aorta 


Cut edges of perrtaneum 
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The Kidney 


U Position: 
They extend from the 
level of the upper border 
of the 12th thoracic 
vertebra superiorly to the 
3ra lumbar vertebra 
inferiorly (i.e. opposite 
T12, L1,2,3 vertebrae). 
The right kidney is Y inch 
lower in position due to 
its relation to the liver. 
Dimensions: Each kidney 
is about 11 cm long, 6 cm 
broad, and 3 cm thick. 
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Peritoneal cavity 
(organs removed) 


Para vertebral gutter 


Frank H. Netter 


Atlas of Human Anatomy 
6* edition 


Right kidney 


Rib XII 


Psoas major muscle 
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Quadratus lumborum muscle 
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Transversus abdominis muscle 
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Ll Features: Each kidney has 
2 poles, 2 borders and 2 
surfaces. 


* The poles: 


o The superior pole is 
nearer to the median 
plane than the inferior 
pole. 


o The inferior pole is about " 
2.5 cm (1 inch) above the m 
iliac crest. 


" The borders: Min — 


surface 


0. the lateral border is Urogenital Module 
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The Kidney 


" The surfaces: | Anterior 


o The anterior 
surface of the 
kidney is 
directed 
anterolaterally. 


o The posterior 
surface is Bit ef man Anatomy 
directed 
posteromedially. 


Peritoneal cavity 
(organs removed 


New Five Year Program Endocrine & Urogenital Module 12 


The Kidney 


" The hilum of the 
kidney leads to a 
large central space 
(recess) within the “7 
kidney which is zx 
known as the renal _ 
sinus. 

" Arrangement of 
structures in the 
hilum: 

a. Anterior: renal 
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The Kidney 


Ul Relations of the kidneys: 


1. Diaphragm: 


O 


New SH ere 
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Posterior relations: The 
posterior surface of the 
kidney has no peritoneal 
covering and is related 
directly to the following 
structures: 


The diaphragm separates 
each kidney from the 
costodiaphragmatic 
pleural recess in addition 

to 12* rib on the right 

"and 12th €: 11" ribon-- 15 


Costodiaphra 
OO a i = = 


The Kidney 


Q Relations of the kidneys: 
" Posterior relations: 


2. Psoas major muscle: below 
the diaphragmatic 
area(medially). 


3. Quadratus lumborum 
muscle: below the 
diaphragmatic area 
(intermediate). 


4. Transversus abdominis 
muscle: below the 
diaphragmatic area 
(laterally). 


> Nerves: The subcostal nerve, 
New ilionypogastric nerve and'^ Module Clinical Anatomy by regions, Richard 6 


Snell, 9%. Edition 
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! Diaphragm 


ansversus abdominis 


Quadratus lumborum 


Psoas major 


The Kidney 


Q Relations of the kidneys: 
" Anterior relations of the 
right kidney: 
> The anterior surface of 
the right kidney has a 
partial covering of 
peritoneum and is 
related to the following 
viscera: 
. Right suprarenal gland 
2. Second part of the 
duodenum 
3. Right lobe of the liver 
4. Right colic flexure 
5. Coils of small intestine 
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The Kidney 


Ul Relations of the kidneys: 
" Anterior relations of the right kidney: 


> Note: The areas related to the suprarenal, 
duodenal and colic areas are devoid of 


interior "ena cava Esophagus 


Right suprerenal gland Left suprarrenal gland 


Descending part 


Right colic flexure 


Small intestine 


PEER Ecce Abdominal aorta © Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com 
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The Kidney 


Q Relations of the kidneys: 
" Anterior relations of the 
left kidney: 
> The anterior surface of the 
left kidney has a partial 
covering of peritoneum EM 
and is related to the 
following viscera: 
Left suprarenal gland 
Spleen 
3. Body of pancreas and 
splenic vessels 
4. Stomach 
5. The left colic flexure and 
the beginning of the 
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Aorta N 
Inferior vena cava 


Right kidney 
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Left kidney 


Duodenum 


Uncinate process 
Superior mesenteric vein 


Superior mesenteric artery 
© Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com 
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The Kidney 


Ul Relations of the kidneys: 
" Anterior relations of left kidney: 


> Note: The suprarenal, pancreatic and colic 
areas are devoid of peritoneum. 


interior wena cave Esophagus 


Aight suprarrenal gland Left suprarenal gland 


Diaphragm 


Right suprarenal gland 


Left colic flexure 


Descending part 


of duodenum Descending colon 


Right colic flexure 


Small intestine 


Ragnt kidmey P i 
at riil paali © Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com 


Dut edges of peritoneum Add to My Slides Goto Mv Slides 


New Five Year Program Endocrine & Urogenital Module 22 


Ww 


students' 
activity 


h one of the following structures lies anterior to the right 
en 

j of pancreas 

nach 

art of duodenum 


Qd Coverings of the kidney : 

1. True fibrous capsule: it 
surrounds the kidney and 
lines the sinus. 

2. Perirenal fat: it surrounds 
and supports the kidney and 
extends into its sinus. 

> Note: Absorption of the 


p. de 
perirenal fat results in erineph y 


descent of the kidney i.e. ric f +) y 


Frank H. Netter 
Atlas of Human Anatomy 
6% edition 


ptosis of the kidney. P Kidney E 
3. Renal fascia: is a b 
condensation of fibroareolar renal 
tissue which surrounds the = 
kidney and the suprarenal fascia 
‘ew Hand and enclosiffg the" Module 


| The Kidney 


" The kidney is surrounded by 3 coverings, which help to keep 
it in position: 
> True renal capsule 


> Perirenal fat: is a middle layer of fat, which surrounds both 
kidney and suprarenal gland. 


> Fascial capsule: is a thin, outer layer of fibrous connective 


ti S S u e = Renal capsule 
Hilum of kidne Renal sinus — 5... 
y Peritoneum Renal fascia (anterior layer) 
€ —— Perinephric fat (perirenal fat capsule) 
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Internal oblique 


External oblique 


Aponeurotic origin of 
transversus abdominis 


Paranephric fat (pararenal fat body) 
Renal fascia (posterior layer) 


Latissimus dorsi 
Quadratus lumborum 
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Anterolateral abdominal 
wall muscles Peritoneum 


Perinephric fat 


[M Renal capsule 
[M] Perirenal fat 
Bg] Renal fascia 

[M Pararenal fat 
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Quadratus lumborum muscle 


> Note: 


- A floating kidney could move up and down within its fascia. 
- In perinephric abscess, the pus will descend downwards into 
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Peri-nephric Abscess 


" Pus from an abscess may force 
its way into the pelvis between 
the loosely attached anterior and 
m — of the pelvic 


Permission required for reprodi 


Adrenal ene A Liver 
Twelfth rib ——— —— 


Kidney ———— BIS = | parietal peritoneum 
Renal fascia à NS Renal fascia 


Coxa {1 ¿ -L— Large intestine 
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The Kidney 


" The renal arteries arise from the side of the abdominal aorta opposite the 


upper border of L2 vertebra. 
" The right renal artery is longer than the left renal artery and passes 


behind the inferior vena cava. 
* The renal artery gives inferior suprarenal artery, then enters the hilum of 
the kidney and divides into 5 segmental arteries which are end arteries. 
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Inferior 


The Kidney 


UVenous drainage: 
" Both right and left renal veins drain directly into the inferior vena cava. 
" The left renal vein receives the left suprarenal vein and left gonadal vein. 


" It is longer than the right renal vein, passes in front of the abdominal 
aorta just below the origin of the superior mesenteric artery. 
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The Kidney 


ULymphatic drainage: To 
lateral aortic lymph 
nodes. 

UNerve supply: By renal 
plexus and lowest 
splanchnic nerve which Wood 
are vasomotor in kidneys qo tothe 


lateral aortic lymph 
nades around the 


fu nctio n n arigin of the renal 


OSupporting mechanism em 
of the kidney: 


1. Mainly by perirenal fat 

2. Adjacent organs 

3. Intra-abdominal 
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The Kidney 


Usurface projections of 
the kidney: 


" Posterior surface of 
body: The kidney is 
drawn within Morris 
rectangle 
“Parallelogram” 

> Morris rectangle is drawn 
as follows: 

0 Two vertical lines are 
drawn, one inch and 3 MLS. JAI 
inches from the midline. nae 

o Two horizontal planes are =“ . 
drawn opposite the — a Um 
spines of T11 and L3 fess i er» Y 

v vertebrae, Endocrine & Urogenital Modu 


Diaphragm-—— y —-Median plane 


Spleen a 
___. > Scapular line 
— —Transpyloric plane 
= am rib 

= Right kidney 


 —--lliac crest 


Renal Cell Tumors 


" [|t can grow outwards from the kidney invading the fat 
and fascia. 

" In addition, the tumor may spread along the renal vein 
and into the inferior vena cava, this venous extension is 
rare for any other type of tumor so when seen renal cell 
carcinoma should be suspected 
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enlarged lymph 
nodes 


vena cava 


aorta 
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tumour growth 
outside of 
renal fascia 
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Kidney Transplantation 


" The kidney is positioned in the iliac fossa. 
1. Access to the nearby bladder 

2.The availability of major blood vessels 

3. The lack of inferior supra for tha Lidnaue 


Diseased 
kidneys == 


inferior vena cava 
abdominal aorta 


Al Artery / 
transplanted 5 Vein a] Jg; y 


kidney 


kidney 


common iliac 
artery 


M internal iliac artery Bladder 
external iliac artery 
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Transplanted 
ureter 


" Renal Calyx 
/ 


" It is one of the 
most important 
and commonly 
carried out 
radiologic 
investigations. 

" This allows for 
the h 
of the collecting \ | 
system as well | ay 
as the ureters wi 
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“Renal ^ 


Pelvis 
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Nephroptosis (Dropped 
Kidney) 


"This may be 

caused by rapid | 
body weight loss ` 
which reduces the Nephropto y 
amount of the BS 


perirenal fat, so 
mobility of the 
kidney becomes 
excessive and 
produces 
symptoms of renal A 
coliccaused by: & Urogenital Modi 


Ultrasound 


" Ultrasound can be 
mea i" ss Oo... 
a n d t h e "Te 


which may be dilated a > biopsy needle entering kidney 
when obstructed. 
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DILATED RENAL 
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Lecture Quiz © 


1. Describe the coverings of 
the kidney. 

2. Compare between the right 
and left kidneys regarding 
relations and surface 
anatomy. 


" The site, size, shape, coverings, 

relations and surface anatomy of 

right and left kidneys. 

The arrangement of structures in the 

hilum of kidney. 

" The blood supply, renal vascular 
segments, lymphatic drainage and 
nerve supply of the kidney. 


SUGGESTED TEXTBOOKS © 


" Clinical Anatomy by Regions, 
Richard Snell, 9* edition, page 


241-2460. 


«„Gray’s anatomy for students. 


Thank you 
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